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(54) Electronic device and electronic device battery 



(57) A portable electronic device (100) includes a 
body (2) and a display portion (3) which is openably and 
closably mounted with respect to the body (2), and an 
electronic device battery (200) The portable electronic 
device (100) further includes a pair of hinges (1A. IB) 
for openably and closably mounting the display portion 
(3) to the body (2). with the battery (200) being mechan- 



ically and electronically mounted between the pair of 
hinges (1 A, IB) so as to be removable therefrom The 
electronic device (100) makes it possible to overcome 
the factors that prevent a reduction in the thickness of 
the electronic device (100) due to the use of the exter- 
nally mounted type battery (200), the display portion (3) 
being capable of being opened and closed with respect 
to the body (2) by more than 180 degrees. 
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Description 

[0001] The present invention relates to an electronic 
device, such as one having a display portion capable of 
being opened and closed with respect to its body by 
nnore than 180 degrees The present invention also re- 
lates to a battery tor this type of electronic device. 
[0002] In recent years, many portable electronic de- 
vices incorporating a central processing unit (CPU), 
such as notebook personal computers and mobile com- 
puters, have been made commercially available. In such 
electronic devices, the CPU is driven at a high clock fre- 
quency, so that a large amount of electrical power is con- 
sumed at the CPU, as a result of which electrical power 
consumption is concentrated at the CPU Consequently, 
such electronic devices require a means for efficiently 
dissipating the heat of the CPU outside the CPU. 
[0003] In general, portable electronic devices, such 
as notebook personal computers, comprise a body and 
a display portion. The display portion can be opened and 
closed with respect to the body through hinges. 
[0004] Opening-and-closing structures, such as 
those shown in Figs. 19 and 20, have conventionally 
been known as being used in notebook personal com- 
puters or the like in order to opcnably and closably sup- 
port the display portion with respect to the body 
[0005] In the conventionally known opening-and-clos- 
ing structure of Fig. 19, a liquid crystal display 1002 is 
openably and closably mounted to a body 1 000 through 
a hinge 1001 In addition, a built-in type battery pack 
1003 is accommodated in the body 1000 
[0006] On the other hand, in the conventionally known 
opening-and-closing structure of Fig. 20, a display 2001 
is openably and closably mounted to a body 2000 
through a hinge mechanism 2000. In addition, an exter- 
nally mounting type battery pack 2003 is mounted to the 
rear end of the body 2000 in order to supply electrical 
power to the body 2000. 

[0007] However, the structure of Fig 19 has the fol- 
lowing problems Since the shaft of the hinge 1001 is 
disposed in the back edge 1004 of the thin, panel- 
shaped liquid crystal display 1002, the diameter of the 
hinge 1001 must be made smaller than the thickness of 
the liquid crystal display 1002. This prevents the hinge 
1001 from having sufficient mechanical durability and 
strength In addition, since the space for passing a sig- 
nal wire from the body 1000 towards the liquid crystal 
display 1002 is small, an expensive flexible cable must 
be used as signal wire 

[0006] Further, in this structure, the rear end 1004 of 
the liquid crystal display 1002 is folded on top of the bat- 
tery pack consisting of a plurality of batteries 1 003A ar- 
ranged in a row Therefore, this structure is a layered 
type structure whose overall thickness cannot be re- 
duced 

[0009] The structure of Fig 20 has the following prob- 
lems Since the hinge mechanism 2002 and the battery 
pack 2003 are not coaxially disposed, a portion with a 



thickness R1 for coupling the display 2001 and the 
hinge 2002 together must be provided This means that 
the overall thckness of the portable personal computer 
is equal to the sum of thickness R1 of the coupling por- 
5 tion and the outside thickness R2 of the externally 
mounting type battery pack 2003 
Consequently, the coupling portion with thickness R1 
prevents the overall thickness of the portable personal 
computer from being reduced 
10 [0010] In the structure of Fig 20, the presence of the 
battery pack 2003 limits the opening and closing range 
of the display 2001 to less than 180 degrees 
[0011] Accordingly, it is an aim of at least an embod- 
iment of the present invention to provide an electronic 
'5 device which can alleviate the above-described prob- 
lems to address the factors that prevent the overall thick- 
ness of the electronic device from being reduced due to 
the presence of an externally mounting type battery, and 
which allows the display portion to be opened and 
20 closed with respect to the body by more than 180 de- 
grees, and to provide a suitable electronic device bat- 
tery. 

[0012] To this end, according to one aspect of the 
present invention, there is provided an electronic device 

25 comprising at least a pair of opcning-and-closing me- 
chanical portions for openably and closably supporting 
a display portion with respect to a body; and a battery, 
disposed between the pair of opening-and-closing me- 
chanical portions, for supplying electrical driving power 

30 to the body 

[0013] Such a structure allows the electronic device 
to be made thinner even when a battery is externally 
mounted to the body of the electronic device In addition, 
since each of the openinq-and-closing mechanical por- 

3S tions can be formed to substantially the same outer di- 
ameter as the battery the opening-and-closing mechan- 
ical portions can be made mechanically more durable 
and strong 

[0014] Further such a structure allows the display 
^0 portion to be opened by more than 180 degrees with 
respect to the body, since the battery in no way inter- 
feres with the opening and closing operations of the dis- 
play portion Still further even if, by mistake, the user 
opens the display portion by more than 180 degrees, 
breakage of the body the display portion, or the battery 
does not occur 

[0015] Although not exclusive, the pair of opening- 
and-closing mechanical portions may comprise a first 
opening-and-closing mechanical portion, disposed be- 

50 tween one side end of the body and one side end of the 
display portion, for openably and closably supporting 
the display portion with respect to the body, and a sec- 
ond opcning-and-closing mechanical portion, disposed 
between the other side end of the body and the other 

55 side end of the display portion tor openably and closa- 
bly supporting the display portion with respect to the 
body; wherein the battery is disposed between the first 
opening-and-closing mechanical portion and the sec- 



NSOOClD <EP 0905603A2 i 



2 



3 



EP 0 905 603 A2 



4 



ond opening-and-closing mechanical portion 
[0016] Such R structure allows the electronic device 
to be made thinner even when a battery is externally 
mounted Disposing the first opening-and-closing me- 
chanical portion and the second opening-and-closing 

- mechanical portion at both ends of the battery allows 
the first opening-and-closing mechanical portion and 
the second opening-and-closing mechanical portion to 

- have about the same outside dimensions as the battery, 
and thus to have sufficient mechanical durability and 
strength 

[001 7] 1 n addition , since the first opening-and-closing 
mechanical portion and the second opening-and-clos- 
ing mechanical portion are disposed between the ends 
of the body and the display portion, the opening-and- 
closing mechanical portions can be increased in size, 
and sufficient space can be obtained for providing a sig- 
nal wire from a circuit portion of the body to the display 
portion, allowing the use of a cheap ordinary wire and 
designing wilh greater freedom. 

[0018] Although not exclusive, the pair of opening- 
and-closing mechanical portions may both comprise cy- 
lindrical hinge mechanisms; and the battery may be cy- 
lindncal in shape which has substantially the same di- 
ameter as the hinge mechanisms, with the centers of 
rotation of the hinge mechanisms being disposed on a 
line extended from the axial line of the battery 
[0019] This allows the electronic device to be made 
thinner even when a battery is externally mounted, and 
to have a good appearance, and the outer dimensions 
of the battery and the hinges can be made equal to the 
overall thickness of the electronic device. Accordingly 
the entire electronic device can be made thin, and the 
battery and the hinges can be made large, thereby sat- 
isfying two opposing design specification demands. 
[0020] Although not exclusive either one or both of 
the opening-and-closing mechanical portions may com- 
prise hinge mechanisms constructed to conduct heat 
such that the heat that is generated in a body case is 
made to travel towards a display portion case, through 
the hinge mechanism or the hinge mechanisms 
[0021] This allows heat, generated at the body to be 
dissipated by a larger amount, even when the electronic 
device is made thinner 

[0022] Although not exclusive the electronic device 
may further comprise a guiding mechanical portion for 
guiding the battery in a direction of insertion and removal 
of the battery, when Ihe battery is being mounted to and 
removed from the body 

[0023] This facilitates sliding of the battery when it is 
being mounted to or removed from the body 
[0024] Although not exclusive the electronic device 
may further comprise a connecting mechanical portion 
for removably mounting the battery to the body, and for 
mechanically and electrically connecting the battery to 
the Ixxiy: and a guiding mechanical portion for guiding 
the battery in a direction of insertion and removal of the 
battery, when the battery is being mounted to and re- 



moved from the body 

[0025] This prevents damage to the electrically con- 
necting terminal, etc.. of the connecting mechanical por- 
tion caused by undue stress exerted thereupon during 
5 mounting and removal to and from the body 

[0026] Although not exclusive, the guiding mechani- 
cal portion may comprise a first guiding mechanical por- 
tion which is disposed between one end of the battery 
and the first opening-and-closing mechanical portion, 
10 and a second guiding mechanical portion which is dis- 
posed between the other end of the battery and the sec- 
ond opening-and-closing mechanical portion. 
[0027] This prevents damage to the electrically con- 
necting terminal etc , caused by stress exerted there- 
's upon dunng mounting of the battery, using a simple 
structure 

[0028] Although not exclusive, the electronic device 
may further comprise a securing mechanical portion for 
securing the battery being mounted to the body 
20 [0029] This allows the battery to be reliably positioned 
at and secured to the body 

[0030] Afthough not exclusive, the securing mechan- 
ical portion and the connecting mechanical portion for 
removably mounting the battery may be disposed in a 

2S row at the contact surtacos of the body and the battery 
[0031] This allows the battery to be secured to the 
txxiy by the securing mechanical portion, and, at the 
same time, the battery to be electrically connected to 
the body by the connecting mechanical portion, by sim- 

30 ply bringing the contact surtaces of the body and the 
battery into contact with each other. 
[0032] According to another aspect of the present in- 
vention, there is provided an electronic device compns- 
ing at least a pair of opening-and-closing mechanical 

35 portions for openably and closably supporting a display 
portion with respect to a body, and a body side connect- 
ing mechanical portion, disposed between the pair of 
opening-and-closing mechanical portions, for remova- 
bly mounting a battery supplying electrical driving power 

-io to the body. 

[0033] Such a structure allows the external form of the 
battery to be designed with sufficient freedom In other 
words, the battery can take various forms and have var- 
ious dimensions on the physical condition that it tits be- 

45 tween the pair of opening-and-closing mechanical por- 
tions Therefore, the external form of the battery is not 
limited by the form of the body, thereby allowing the ex- 
ternal form of the battery itself to be designed freely 
[0034] According to still another aspect of the present 

so invention, there is provided an electronic device battery 
mounted to a body side connecting mechanical portion 
that is disposed between at least a pair of opening-and- 
closing mechanical portions that openably and closably 
support a display portion wrth respect to a body, the elec- 

55 tronic device battery comprising a battery side connect- 
ing mechanical portion which is removably fitted to the 
body side connecting mechanical portion 
[0035] The external form of the electronic device bat- 
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tery is not limited by Ihe external form of the body, there- 
by allowing the battery to be freely designed into for 
example, a cylindrical shape This eliminates the need 
for protrusions, making the electronic device battery 
easier to carry, and allowing it to be formed into an ex- 
cellent form from the viewpoint of designing 
[0036] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig 1 is a perspective view of an electronic device 
In accordance with an embodiment of the present 
invention, 

Fig 2 is a side view of a computer serving as the 
electronic device of Fig. 1 ; 

Fig 3 IS a plan view of a display porlon bemg in a 
closed state with respect to the body of the elec- 
tronic device 

Fig 4 is a plan view of the body and a battery pack, 
Fig 5 illustrates the body and the battery pack, with 
the display portion being in a removed state; 
Fig 6 is a perspective view of part of the structure 
consisting of the body the display portion, and the 
battery pack; 

Fig. 7 is a perspective view showing the relationship 

between the connecting parts of the battery pack 

and those of the body; 

Fig 8 IS a front view of the battery pack; 

Fig 9 is a plan view of the battery pack; 

Fig. 1 0 Is a sectional view taken along line X-X of 

Fig. 9; 

Fig 11 is a sectional view taken along line XI-XI of 

Fig 9; 

Fig 12 is a sectional view taken along line XII-XII 

of Fig. 9; 

Fig 1 3 is a side view of the battery pack as viewed 
from direction XIII of Fig 9; 

Fig. 14 is an exploded perspective view of the body 
case, the display portion case, and hinges for heat 
conduction and for mechanical joining, shown in 

Fig 1; 

Fig 1 5 is a plan view of an example of a hinge; 

Fig 16 IS a side view of the hinge; 

Fig 1 7 IS an exploded perspective view of the hinge 

structure 

Fig 1 8 is a perspective view of an electronic device 
embodying the present invention in one condition 
of use. 

Fig 19 illustrates the structure of a conventional 

portable computer: and 

Fig 20 illustrates the structure of another conven- 
tional portable computer 

[0037] Since the embodiment to be described below 

IS a preferred embodiment of the present invention, var- 
ious specific technological forms are described below 
However, unless otherwise specified, these technolog- 



ical forms in no way limit the scope of the present inven- 
tion 

[0038] Fig 1 Illustrates an electronic device In accord- 
ance with an embodiment of the present invention The 
s electronk: device of Fig 1 is a portable computer 100. 
The portable computer 100 includes a body 2, a display 
portion 3, a keyboard 4, hinges 1 A and 1 B within areas 
A and B, and a battery pack 200, etc 
[0039] The body 2 has the aforementioned keyboard 

10 4 and a pointing device 5 or the like, and the display 
portion 3 may be. for example, a liquid crystal display 
(LCD) portion The hinges 1 A and 1 B (first opening-and- 
closing portion and second opening-and-closing por- 
tion) are mounted to the body 2 so as to allow opening 

15 and closing operations in the directions of a double- 
headed arrow R. Although not illustrated in Fig 1 , a de- 
vice, such as a mouse being an externally mounting type 
pointing means, may be set with respect to the body 2 
from outside the electronic device The body has a pow- 

20 er supply lamp PL, a battery tamp BL. and a message 
lamp ML. with the battery lamp BL indicating the amount 
of power left in the battery pack 200. 
[0040] Fig 2 illustrates the display portion 3 of the 
electronic device of Fig. 1 being folded onto the body 2, 

25 with a center axis CLC as center, as viewed in a direction 
of arrow SD. In Fig 2, at a side face 2S of the body 2 
are disposed a power supply switch 40. and other 
switches 41 and 42 In addition, at the side face 2S is 
disposed a slot 43 for inserting therein an electronic card 

30 (PC card) 

[0041] In Fig 2, the thickness of one end portion of 
the body 2 and the thickness of one end portion of the 
display portion 3 are represented by t1 to t4, which are 
set at very small values. For example, thickness t1 is 

35 set at 12 mm, thickness t2 at 10 mm, thickness t3 at 
1 0 mm, and thickness t4 at 1 .2 mm 
[0042] A feature in Figs 1 to 3 is that the battery pack 
200 is disposed between the hinges 1 A and 1 B Center 
axis CLC. which corresponds to the rotational center of 

40 the hinges 1 A and 1B, lies on the extension line of the 
axis of the battery pack 200 In other words, the center 
axis of the battery pack 200 and the center axis of the 
hinges 1 A and IB are not disposed coaxially The bat- 
tery pack 200 IS removably mounted to the body 2 and 

45 IS electrically connected when it is mounted 

[0043] As shown in Figs 2 and 3, the battery pack 200 
IS located in the vicinity of rear end 2F of the body 2 and 
rear end 3F of the display portion 3 The battery pack 
200 and the hinges 1A and IB have substantially the 

50 same diameters, and diameter K thereof is about the 
same as thickness M equal to the sum of the display 
portion 3 and the body 2 when the display portion 3 is 
folded upon the body 2 This causes the capacity of the 
battery pack 200 to become large while making the 

55 thickness M of the portable computer 100 as small as 
possible, and the diameter K of the hinges 1 A and IB 
can be made as large as possible As a result, the hinges 
1 A and IB have sufficient durability and strength 
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[0044] As shown in Figs 4, 5, and 6, the battery pack 
200 is disposed at the back end 2F of the body 2 and 
between the hinges 1A and IB The battery pack 200 
has the shape shown in Figs 7 to 1 3 For example, sec- 
ondary batteries, such as lithium ion secondary batter- 
ies, may be used for the battery pack with a case 201 
The case 201 is formed, tor example, by plastic molding, 
and has one or more battery cells contained therein The 
case 201 has mechanical mounting portions 202, 
grooves 203, and an electrical connecting terminal 204 
[0045] As shown in Figs 8 and 10. the case 201 has 
two ground portions 205 that support the battery pack 
200 so that the battery pack 200 does not slide along 
the supporting surface of, for example, a desk These 
ground portions 205 are made of, for example, rubber 
[0046] The grooves 203 are formed in the left end and 
the right end of the case 201 in a horizontal direction N 
in Fig 7. The mounting portions 202 protrude from a 
contact surface of the case 201 . Between the mounting 
portions 202 and 202 and al the contact surface 209 is 
disposed the male electrical connecting terminal 204 
[0047] Recesses 302 are formed in the back end 2F 
of the body 2 in correspondence with the mounting por- 
tions 202. The body 2 has an electrical connecting ter- 
minal 304 for oloctricalty inserting therein the electrical 
connecting terminal 204. 

[0048] Guide projections 303 are provided at the body 
side of the hinges 1 A and 1 B By inserting the projec- 
tions 303 into the grooves 203 at both ends of the battery 
pack 200. the battery pack 200 can be guided along the 
direction of the double-headed arrow N1 and fitted to 
the hinges 1 A and 1 B. The grooves 203 and the protru- 
sions 303 form an engaging portion or a guide mechan- 
ical portion The mounting portions 202 of the battery 
pack 200 are fitted into their corresponding recesses 
302 in the body 2 Accordingly, the battery pack 200 is 
reliably electrically and mechanically mounted to the 
body 2 so as to be removable therefrom Accordingly, 
with the battery pack 200 mounted to the body 2, elec- 
trical driving power is supplied from the battery pack 200 
to the body 2 through the electrically connecting terminal 
204 

[0049] In other words, the mounting portions 202 are 
mechanically fitted into their respective recesses 302 in 
the body 2, and the electrically connecting terminal 204 
is electrically connected to an electrically connecting ter- 
minal 304 of the body 2 

[0050] In addition, the grooves 203 and the protru- 
sions 303 allow the battery pack 200 to be guided 
Therefore, it is possible to prevent breakage of the elec- 
trically connecting terminals 204 and 304 caused by 
stress produced when the electrically connecting termi- 
nal 204 of the battery pack 200 is being mounted to or 
removed from the electrically connecting terminal 304 
[0051] In the aforementioned guiding mechanical por- 
tion, the grooves 203 are formed in both ends of the bat- 
tery pack 200 while the protrusions 303 which are guid- 
ed and slid along their respective grooves 203 are 



formed in the surfaces of the hinges (opening-and-clos- 
ing mechanical portions) 1 A and 1 B which oppose both 
ends of the t)attery pack 200 Obviously, however, the 
grooves 203 may be formed in the surfaces of the hinges 

5 (opening-and-closing mechanical portions) 1A and IB 
which oppose both ends of the battery pack, and the 
protrusions 303. which are guided and slide along their 
respective grooves 203, may be formed on both ends 
of the battery pack 200 

10 [0052] In such a configuration described above, the 
battery pack 200 is disposed between the hinges 1 A and 
IB (the pair of opening-and-closing mechanical por- 
tions), thereby allowing the display portion to open with 
respect to the body 2 through an angle of more than 1 80 
degrees In other words, since the battery pack 200 
does not at alt interfere with the opening and closing of 
the display portion 3. the display portion 3 can be 
opened with respect to the body 2 through an angle of 
more than 1 80 degrees For example , even it a user sits 

20 on a chair, with his or her legs crossed, and performs 
key input operatons after placing the body 2 on his or 
her knees, the user can open the display portion 3 by 
more than 180 degrees. Therefore, the display surtace 
of the display portion 3 can always be maintained at nght 

^5 angles from the direction of lino of sight, allowing the 
user, who is seated in a desired posture and has a good 
field of view, to- concentrate on key input operations. In 
addition, even if the user inadvertently opens the display 
portion 3 by more than 180 degrees, breakage of the 

30 portion connecting the body 2 and the display portion 3 
or breakage of the battery pack 200 does not occur. 
[0053] Figs 4, 5. and 1 6 illustrate a central processing 
unit (CPU) 35, serving as heat-generating source in the 
electronic device of the present invention, a case 2B of 

35 the body 2. the hinge 1 B, and the case 3A of the display 
portion 3 Fig 4 illustrates an example of a process in 
which heat, generated as a result of driving the central 
processing unit 35 serving as a heat-generating source, 
is either radiated or dissipated from a base 36, having 

40 mounted thereto the central processing unit 35. towards 
the case 3A of the display portion 3, through the hinge 
IB or the like 

[0054] More specifically, the base 36 is disposed in 
the case 2B of Fig 14, with the central processing unit 

^5 35 nnounted on the base 36 The case 3A and the case 
2B are mechanically joined together by the hinges 1A 
and 1 B (the hinge 1 A is not shown) so as to alk>w open- 
ing and closing operalions, and are designed to allow 
conduction of heat of the central processing unit 35 from 

50 the base 36 towards the case 3A 

[0055] In Figs. 4 and 5. the central processing unit 35 
is disposed at virtually the center of the base 36, so that 
the central processing unit 35 is separated from the 
hinge IB At the central processing unit 35 s»de a heat- 

55 receiving plate 37 for receiving the heat from the central 
processing unit 35, a heat pipe 38, and a connector 39 
are disposed between the hinge IB and the central 
processing unit 35 The heal-receiving plate 37 is dis- 
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posed above the central processing unit 35. at a prede- 
termined distance therefrom The heat-receiving plate 

37 and the connector 39 are connected by the heat pipe 

38 The heat pipe 38 and the heat-receiving plate 37 are 
made of metal which conducts heat well, such as cop- s 
per. The heat-receiving plate 37 is larger than the central 
processing unit 35 

[0056] The connector 39 is also made of a metal 
which conducts heat well, such as copper, and can be 
secured to the case 2B side of the body 2 by screwing io 
screws 31 into a fixed portion 11 of the hinge 1 B. 
[0057] A movable portion 17 of the hinge IB is se- 
cured to the inside of the case 3A using screws 32 
[0058] As will be described below, the hinge 1 B is ca- 
pable of efficiently conducting heat from the fixed portion is 
11 side towards the movable portion 17. 
[0059] A description will now be given of how heat, 
generated at the central processing unit 35, is trans- 
ferred towards the case 3A, with reference to Fig. 14. 
[0060] Heal, generated by the central processing unit 20 
35 as a result of driving-it, is transferred in the direction 
of arrow AL1 and received by the heat-receiving plate 
37 The heat, received by the heat-receiving plate 37, is 
transferred towards the fixed portion 11 of the hinge 1 B, 
through the heat pipe 33 and tho connector 39, as tndi- 2S 
cated by arrows AL2, AL3, and AL4. 
[0061] From the fixed portion 11 side of the hinge 1 B, 
the heat is transferred towards the movable portion 17, 
in the direction of arrow AL6 From the movable portion 
1 7. the heat, which is transferred in the direction of arrow 30 
AL7, is radiated or dissipated at the case 3A 
[0062] Accordingly, transferring the heat from the 
body 2 side where there is a relatively large amount of 
heat towards the display portion 3 where there is a rel- 
atively small amount of heat prevents heat leakage in 3S 
the body of the computer 1 00 serving as electronic de- 
vice 1 , so that heat is easily dissipated towards the dis- 
play portion 3. Therefore, heat dissipation can be easily 
achieved using only hinges, thereby eliminating the 
need for special devices such as a heat sink or a con- 40 
ducting fan. 

[0063] Although in Fig 14 only the hinge IB is used 
for heat conduction, it is obvious that both of the hinges 
1 A and 1 B may be used for heat conduction. 
[0064] It is to be noted that the case 2B of the body 2 45 
is also called a bottom cabinet, the base 36 is also called 
a main base, and the case 3A of the display portion 3 is 
also called an outside cabinet 

[0065] A descnption will now be given of a specific 
structure of the hinges 1 A and 1 B with reference to Figs, so 
15 to 17. 

[0066] The hinges 1A and IB of Fig 1 mechanically 
join the display portion 3 to the back end 6 of tho body 
2, and are designed to conduct or dissipate heat. 
[0067] The hinges 1 A and 1 B, which are symmetrical- 55 
ly formed on the left and nght sides, have essentially the 
same structure Therefore, only the structure and fea- 
tures of the hinge 1A are described, with reference to 



Figs 15 to 17. 

[0068] As shown in Figs 1 5 and 1 6, the hinge 1 A has 
fixed portion 1 1 . movable portion 1 7. and a coupling por- 
tion 30. The coupling portion of Fig 17 is used for cou- 
pling the fixed portion 11 and the movable portion 17 in 
a mechanical fashion so as to make possible heat con- 
duction. 

[0069] The fixed portion 1 1 is composed of a strength 
retaining portion 11a for retaining mechanical strength, 
and a heat-conducting portion 1 2 for conducting heal. It 
is preferable that the strength retaining portion 11a be 
made of a material having high mechanical strength, 
such as stainless steel (SUS) being an iron type mate- 
rial, in order to retain the strength of the strength-retain- 
ing portion 11a and to keep the display portion 3 of Fig. 

I in an openable and closable state when the display 
portion 3 of Fig 1 is being opened and closed The 
strength retaining portion 11a, which is composed of a 
plate-shaped material with high mechanical strength, is 
formed into a substantially L shape in cross section. 
[0070] The heat-conducting portion 12 is preferably 
made of a material which is suitable for heat conduction, 
such as a copper type or an aluminum type material It 
is formed into the shape of a plate, and is substantially 
L-shapcd in cross section in order to bring it into close 
contact with and to secure it to or set it at the strength 
retaining portion 11a. 

[0071] The strength retaining portion 11a of the fixed 
portion 11 and the heat-conducting portion 12 are 
brought into close contact for use. with the fixed portion 

II being secured to the body 2 mounting surface side 
(or the side contacting the body) using, for example, 
screws 31 

[0072] Fig. 17 is a perspective view showing a form 
of the strength retaining portion 11a of the fixed portion 
11 and the heat-conducting portion 12 Rectangular 
holes 11c and 12c are formed in an upstanding portion 
lib of the strength retaining portion 11a and the up- 
standing portion 1 2b of the heat-conducting portion 12, 
respectively. 

[0073] A description will now be given of the movable 
portion 17 As shown in Figs 15 and 16, the movable 
portion 17 has a strength retaining portion 17a and a 
heat-conducting portion 13 The strength-retaining por- 
tion 17a IS provided for retaining mechanical strength, 
whereas the heat-conducting portion 13 is provided for 
conducting heat The strength retaining portion 17a is 
preferably made of a material with high mechanical 
strength, such as stainless steel (SUS) being an iron 
type material, in order to retain the strength thereof and 
the strength thereof when the display portion is being 
opened and closed 

[0074] The heat-conducting portion 1 3 is made of a 
material with good heat conductivity, such as copper or 
aluminum type material The strength-retaining portion 
17a, as well as the heat-conducting portion 13 is sub- 
stantially L-shaped in cross section A portion 1 3a of the 
heat-conducting portion 1 3 is brought into close contact 
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with the strength-retaining portion 17a, whereas an up- 
stRnding portion 1 3b of the heat-conducting portion 13 
IS used so as to be separable from an upstanding portion 
17b of the strength-retaining portion 17a 
[0075] Fig 17 shows, three dimensionalty. the 
- strength-retaining portion 1 7a of the movable portion 1 7 
and the heat-conducting portion 1 3 Circular holes 17c 
and 1 3c are formed m the upstanding portion 1 7b of the 
strength-retaining portion 17a and the upstanding por- 
tion 13b of the heat-conducting portion 1 3. respectively 
It is to be noted that the diameter of the hole 1 7c is small- 
er than the diameter of the hole 1 3c 
[0076] A description will now be given of the engaging 
portion of Figs 15 and 16 

[0077] The engaging portion 30 is capable of mechan- 
ically joining the fixed portion 1 1 and the movable portion 
17, while allowing heat conduction between the heat- 
conducting portion 12 of the fixed portion 11 and the 
heat-conducting portion 1 3 of the movable portion 17 
[0078] Fig. 17 shows the structural members of the 
engaging portion 30. which are a spring washer 14, a 
shaft 15, washers 16 and 18, a spring washer 19. and 
a stopper 20 

[0079] The shaft 15 is made of, for example, iron in 
order to for example, retain mechanical strength, and 
has a projection 15a and a projection 15b, formed op- 
posite to the projection 15a, both of which are provided 
with respect to a body 1 5c of the shaft 1 5 The projection 
1 5a passes through a hole 1 4a in the spring washer 1 4, 
a hole 13c in the heat-conducting portion 13. the hole 
12c in the heat-conducting portion 12. and the hole lie 
in the strength-retaining portion 1 1 a. The projection 1 5a 
has end surfaces 1 5e shaped to allow the projection 1 5a 
to be firmly fitted into the hole I2c In the heat-conducting 
portion 12 and the hole He in the strength-retaining por- 
tion 11 a so that the heat-conducting portion 1 2 does not 
move Accordingly, the projection 1 5a of the shaft 1 5 can 
be firmly fitted into the hole 12c in the heat-conducting 
portion 12a and the hole 11c in the strength-retaining 
portion 1 1 a so that it does not move out of the holes 1 2c 
and 11c 

[0080] The spnng washer 1 4 is used for holding down 
the heat-conducting portion 12 of the fixed portion 11 
and the heat-conducting portion 1 3 of the movable por- 
tion 17 so that they are in close contact, and is made of 
a metal, such as iron 

[0081] The washer 16 is disposed between the shaft 
1 5 and the strength-retaining portion 1 7a of the movable 
portion 17. The washer 16 has a hole 16c, which is rec- 
tangular in shape to allow insertion of the projection 1 5b 
of the shaft 15 therein The projection 15b of the shaft 
15 has planar end surfaces 15f and 15f The projection 
15b passes through the hole 17c in the strength -retain- 
ing portion 17a, a hole I8c in the washer 18. and a hole 
1 9c in the spnng washer 1 9. so that it can be firmly fitted 
into a hole 20c in the stopper 20 In other words, the 
projection 15b of the shaft 15 is firmly secured at the 
hole 20c in the stopper 20 so that it does get dislodged 



[0082] Accordingly, the fixed portion 1 1 and the mov- 
able portion 1 7 can be integrally coupled together by en- 
gaging the projection 15a of the shaft 15 and the hole 
11c in the strength-retaining portion 11a and engaging 
s the projection 1 5b of the shaft 1 5 and the hole 20c in the 
stopper 20. The shaft 15 allows rotation of the movable 
portion 17 with respect to the fixed portion 11 m the R 
directions in Fig 16 

[0083] The shaft 15, the washers 16 and 18 the 
10 spring washers 14 and 1 9, and the stopper 20 are made 
of, for example, an iron-type material with high mechan- 
ical strength The heat-conducting portion 12 of the fixed 
portion 1 1 is positioned at the body 2 mounting surface 
sideof the computer 100 of Fig. 1 (or the side contacting 
IS the body), and can be secured thereto with the screws 
32. as shown in Figs 15 and 16 On the other hand, the 
heat-conducting portion 13a of the movable portion 17 
is positioned at the display portion 3 mounting surface 
side of the computer 100 of Fig l (or surface for mount- 
20 ing to display portion), and can be secured thereto with 
the screws 32. 

[0084] As shown in Figs. 15 and 16, when either the 
hinge 1A or the hinge IB is in an assembled state, the 
upstanding portion 1 2b of the heat-conducting portion 

25 1 2 of the fixed portion 1 1 and the upstandin g portion 1 3b 
of the heat-conducting portion 1 3 of the movable portion 
1 7 are in close contact with each other due to the press- 
ing force of the spring washer 14, making it possible to 
make themnat resistance at the contact portion of the 

30 upstanding portions 12b and 13b of their respective 
heat-conducting portions 12 and 13 as small as possi- 
ble 

[0085] Such hinges 1 A and 1 B are capable of retain- 
ing mechanical strength and conducting and dissipating 

35 heat, so that heat conduction between, for example the 
body 2 of the computer 100 and the display portion 3 
can be improved by allowing easy transfer of heat from 
a location where there is a larger amount of heat, such 
as the body 2 to a location where there is a smaller 

40 amount of heal, such as the display portion 3. 

[0086] By improving heat conductivity heat can be 
easily transferred from the body 2 where a larger 
amount of heat is generated to the display portion 3 
where a smaller amount of heat is generated, thereby 

45 providing a location for heat dissipation, and allowing 
new heat-dissipating means such as a heat sink to be 
provided at the heat-conducting portion 1 2 and the heat- 
conducting portion 13, so that heal can be dissipated 
with greater efficiency 

so [0087] For example, when the cases 2A and 3A of the 
body 2 and the display portion 3 of Fig 1 4, respectively, 
are made of a light metal, such as magnesium, these 
cases 2A and 3A, themselves, can bo used as heat 
sinks, which, when thermally connected to the heat-con- 

55 ducting portion 12 and the heat-conducting portion 13 
of Fig 14, can further increase the heat-dissipating ef- 
fect 

[0088] It IS a general rule that materials with good heat 
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conductivity have low electrical resistance, so that the 
fixed portion 11 and the movable portion 17 of each of 
the hinges 1 A and 1 B can be coupled together with low- 
er electrical resistance 

[0089] When, for example, the entire case 3A of Fig 
14 is made of a metal with good heat conductivity, the 
transferred heat can be dissipated extemally of the en- 
tire case 3A. Here, rt is preferable to use magnesium 
alloy for the case 3A Magnesium materials, such as 
AZ91 D, nnay be used for the magnesium alloy The heat 
conductivity of the magnesium thereof is 157 W/mK 
The thickness of the case 3A is, for example 1.2 mm 
The dimensions of the case 3A are. for example, 259 
mm X 208.6 mm x 23.9 mm. Usable central process un its 
include, for exannple, a Pentium processor 133 MHz, a 
trade name of an Intel product. The Pentium processor 
133 MHz generates about 6 W of heat per unit time. 
[0090] According to the above-described embodi- 
ment of the electronic device, in accordance with the 
present invention, which employs a folding-type struc- 
ture using hinges in order to provide the heat sink with 
a surface area for allowing heat dissipation, heat trans- 
fer between different parts of the electronic device, such 
as the body of a portable computer (the side where the 
keyboard is provided) and the display portion, is im- 
proved by allowing heat to be transferred easily from a 
location where there is a larger amount of heat to a lo- 
cation where there is a smaller amount of heat By im- 
proving heat conductivity, heat can be easily transferred 
from the body where a larger amount of heat is gener- 
ated to the display portion where a smaller amount of 
heat IS generated thereby providing a place for heat dis- 
sipation and allowing heat-dissipating means, such as 
heat sinks, to be provided, so that heat is dissipated with 
greater efficiency 

[0091] As can be understood from the foregoing de- 
scription, the hinges 1 A and 1 B are provided at the back 
ends 2F and 3F of the body 2 and the display portion 3, 
and the battery pack 200 is disposed between the hing- 
es 1 A and 1 8. so that the battery pack 200 is positioned 
outwardly of the body 2 and the display portion 3 Since 
the thickness obtained when the display portion 3 is fold- 
ed upon the body 1 can be formed to about the diameter 
of the battery pack, the entire portable computer can be 
made thin The battery pack 200 and the hinges 1 A and 
1 8 can be formed with the maximum diameter possible 
within the range the entire computer has been made 
thin, thereby making the hinges more durable and in- 
creasing the capacity of the battery pack 200 
[0092] The hinges 1A and IB, which are effective in 
conducting heat and have mechanical strength, are dis- 
posed between the body 2 and the display portion 3 
serving as cover, and heat can be conducted between 
the cases of the hinges 1 A and 1 B, so that even when 
the portable computer is made thin, heat can be dissi- 
pated Therefore a thinner portable computer does not 
result in heat-related problems 

[0093] Since the battery pack 200 can be removably 



mounted to the body 2, the battery pack 200 is easy to 
replace The battery pack 200 can ordinarily be charged 
from the body side at all times Since the diameter of the 
hinges 1 A and IB can at least be the same as the di- 

5 ameter of the battery pack, a sufficient signal wire dis- 
posing space can be ensured for sending a signal from 
a circuit in the body 2 to the liquid crystal display portion 
3, thereby allowing the use of a cheap, ordinary electri- 
cal wire for the signal wire. 

10 [0094] Althbugh the battery pack is substantially cir- 
cular in cross section, the battery pack may take other 
forms Although the first and second opening-and-clos- 
ing mechanical portions took the form of hinges shown 
in the figures, they may take other forms. 

'5 [0095] The present invention is not limited to the 
above-described embodiment 

[0096] Although in the illustrated embodiment a port- 
able personal computer was used as the electronic de- 
vice to which the hinges of the present invention are ap- 

20 phed, it is obvious that other types of electronic devices 
may also be used The electronic device of the present 
invention may be used for various electronic devices 
which generate a large amount of heat such as portable 
information terminals, portable telephones, or radio de- 

25 vices. 

[0097] As can be understood from the foregoing de- 
scnption, according to the present invention, a pair of 
opentng-and-closing portions are provided in order to 
openably and closably support the display portion with 

30 respect to the body, with a battery being disposed be- 
tween the opening-and-closing portions 
[0098] This makes it possible to eliminate all of the 
factors preventing a reduction in the thickness of the 
electronic device resulting from the use of an externally 

^5 mounting type battery and to allow the display portion 
to open and close with respect to the body by more than 
180 degrees- 

[0099] In other words, in the aforementioned configu- 
ration, even when an externally mounting type battery 

^0 is used) the electronic device can be made thin, and the 
opening-and-closing mechanical portions can be 
formed to approximately the outside dimensions of the 
battery, making it possible to increase the mechanical 
durability and strength of the opening-and-closing me- 

-^5 chanical portions 

[01 OO] According to the above-described structure, 
the battery in no way interferes with the opening-and- 
closing operation of the display portion, so that the dis- 
play portion can be opened by more than 180 degrees 

50 with respect to the body In addition even when the user 
accidentally opens the display portion by more than 180 
degrees, damage to the body or the display portion does 
not occur. 

[0101] According to the present invention directed to 
55 the body of the electronic device excluding the battery, 
there is provided at least a pair of opening-and-closing 
mechanical portions for openably and closably support- 
ing a display portion with respect to a body, and a body 
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side connecting mechanical portion disposed between 
the pair of opening-and-closing nr^echanical portions, for 
removably mounting a battery which supplies electrical 
driving power lo the body 

[0102] This allows the battery to take various forms 

• and have various dimensions under the physical condi- 
tion that It fits between the pair of opening-and-closing 
mechanical portions Therefore, the external form of the 

• battery is not limited by the form of the body, thereby 
allowing the external form of the battery itself to be de- 
signed with sufficient freedom 

[0103] According lo the present invention directed to 
a battery, the battery, which is mounted to a body side 
connecting mechanical portion that is disposed between 
at least a pair of opening-and-closing mechanical por- 
tions that openably and closably support a display por- 
tion with respect to a body, comprises a battery side con- 
necting mechanical portion which is removably fitted to 
the body side connecting mechanical portion 
[01 04] This allows the external shape of the electronic 
device battery to be designed with sufficient freedom, 
independently of the form of the body For example, the 
electronic device battery can be formed into a cylindrical 
shape This eliminates the need for protrusions, making 
the electronic device battery easier to carry, and allow- 
ing it to be formed into an excellent form from the view- 
point of designing. 

Claims 

1. An electronic device, comprising: 

at least a pair of opening-and-closing mechan- 
ical portions for openably and closably support- 
ing a display portion with respect to a body; and 
a battery, disposed between said pair of open- 
ing-and-closing mechanical portions, for sup- 
plying electrical driving power to the body. 

2. An electronic device according to Claim 1 , wherein 
said pair of opening-and-closing mechanical por- 
tions support the display portion with respect to the 
body such that the display portion is openable and 
closabte by more than 180 degrees 

3. An electronic device according to Claim 1, further 
comprising a connecting mechanical portion for re- 
movably mounting said battery to the body 

4. An electronic device according lo Claim 1 , wherein 
said pair of opening-and-closing mechanical por- 
tions comprise a first opcning-and-closing mechan- 
ical portion, disposed between one side end of the 
body and one side end of the display portion for 
openably and closably supporting the display por- 
tion with respect to the body and a second opening- 
and-closing mechanical portion disposed between 



the other side end of the body and the other side 
end of the display portion for openably and closably 
supporting the display portion with respect to the 
body; wherein said battery is disposed between 
s said first opening-and-closing mechanical portion 
and said second opening-and-closing mechanical 
portion. 

5. An electronic device according to Claim 1 , wherein 
10 said pair of opening-and-closing mechanical por- 
tions both include cylindrical hinge mechanisms; 
and wherein said battery is cylindrical in shape 
which has substantially the same diameter as said 
hinge mechanisms, with the centers of rotation of 

15 said hinge mechanisms being disposed on a line 
extended from the axial line of said battery 

6. An electronic device according to Claim 1 . wherein 
either one or both of said opening-and-closing me- 

20 chanical portions comprise hinge mechanisms con- 
structed to conduct heal such that the heat that is 
generated in a body case is made to travel towards 
a display portion case, through said hinge mecha- 
nism or said hinge mechanisms. 

25 

7. An electronic device according to Claim 6, wherein 

the body case and the display portion case are both 
made of a material with high heat conductivity with 
the heat generated in the body case, being made 
30 to travel towards the display portion case, through 
said hinge mechanism or said hinge mechanisms 

8. An electronic device according to Claim 3, wherein 
said connecting mechanical portion mechanically 

35 and electrically connects said battery to the body 

9. An electronic device according to Claim 8, wherein 
said connecting mechanical portion includes elec- 
trical connecting terminals, said electrical terminals 

40 being disposed at said battery and the body, said 
electrical connecting terminal at said battery being 
electrically connected to said electrically connect- 
ing terminal at the body as a result of bnnging said 
electrically connecting terminal at said battery into 
45 contact With said electrically connecting terminal at 
the body. 

10. An eleclronic device according to Claim 1 , wherein 
the display portion includes a liquid crystal display. 

so 

11. An electronic device according to Claim 1. further 
comprising a guiding mechanical portion for guiding 
said battery in a direction of insertion and removal 
of said battery, when said battery is being mounted 

55 to and removed from the body 

12. An electronic device according to Claim 1 further 
comprising a connecting mechanical portion for re- 
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movably mounting said battery to the body and for 
mechanically and electrically connecting said bat- 
tery to the body and a guidng mechanical portion 
tor guiding said battery in a direction of insertion and 
removal of said battery, when said battery is being 
mounted to and removed from the body. 

13. An electronic device according to Claim 11, wherein 
said guiding mechanical portion comprises a first 
guiding mechanical portion which is disposed be- 
tween one end of said battery and said first opening- 
and-closing mechanical portion, and a second guid- 
ing mechanical portion which is disposed between 
the other end of said battery and said second open- 
ing-and-closing mechanical portion. 

14. An electronic device according to Claim 11 , wherein 
said guiding mechanical portion compnses a com- 
bination of grooves and protrusions, said grooves 
being formed in both ends of said battery and said 
protrusions being formed on the surfaces of said 
opening-and-closing mechanical portions that op- 
pose both ends of said battery, said protrusions be- 
ing guided and sliding along the corresponding 
grooves. 

1 5. An electronic device according to Claim 1 1 , wherein 
said guiding mechanical portion comprises a com- 
bination of grooves and protrusions, said grooves 
being formed in the surfaces of said opening-and- 
closing mechanical portions which oppose both 
ends of said battery, and said protrusions being 
formed on both ends of said battery, said protru- 
sions being guided and sliding along the corre- 
sponding grooves. 

16. An electronic device according to Claim 1, further 
comprising a securing mechanical portion for secur- 
ing said battery mounted to the body 

17. An electronic device according to Claim 16, wherein 
said securing mechanical portion comprises a 
mounting portion formed at said battery, and a re- 
cess for fitting therein said mounting portion 

18. An electronic device according to Claim 16, wherein 
said securing mechanical portion is disposed in the 
vicinity of said connecting mechanical portion used 
for removably mounting said battery to the body 

19. An electronic device according to Claim 16, wherein 
said securing mechanical portion and said connect- 
ing mechanical portion for removably mounting said 
battery are disposed in a row at the contact surfaces 
of the body and said battery 
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at least a pair of opening-and-closing mechan- 
ical portions for openably and closably support- 
ing a display portion with respect to a body; and 
a body side connecting mechanical portion, dis- 
posed between said pair of opening-and-clos- 
ing mechanical portions, for removably mount- 
ing a battery supplying electrical driving power 
to the body. 

21 . An electronic device according to Claim 20, wherein 
said pair of opening-and-closing mechanical por- 
tions support the display portion with respect to the 
body so that the display portion is openable and 
closable by more than 180 degrees while said bat- 
tery is mounted to the body 



22. An electronic device battery mounted to a body side 

connecting mechanical portion that is disposed be- 
tween at least a pair of opening-and-closing me- 
chanical portions that openably and closably sup- 
port a display portion with respect to a body, said 
electronic device battery comprising a battery side 
connecting mechanical portion which is removably 
fitted to said body side connecting mechanical por- 
tion. 

23. An electronic device battery according to Claim 22. 
wherein said electronic device battery is formed into 
a cylindridal shape with substantially the same di- 
ameter as cylindrical hinge mechanisms making up 
the pair of opening-and-closing mechanical por- 
tions, and is mounted to the body such that the ro- 
tational center of the hinge mechanisms lies on a 
line extended from the axial line of the cylindrical 
shape of said electronic device battery. 

24. An electronic device battery according to Claim 22, 
further comprising a battery side guiding mechani- 
cal portion for guiding said electronic device battery 

40 in a direction of insertion and removal thereof, when 
said electronic device battery is being mounted to 
and removed from the body. 
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25. An electronic device battery according to Claim 22, 
further comprising a battery side securing mechan- 
ical portion for securing said electronic device bat- 
tery being mounted to the body. 



20. An electronic device, comprising 
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(54) Electronic device and electronic device battery 



(57) A portable electronic device (100) includes a 
body (2) and a display portion (3) which is openably and 
closably mounted with respect to the body (2), and an 
electronic device battery (200) The portable electronic 
device (100) further includes a pair of hinges (1 A, IB) 
for openably and closably mounting the display portion 
(3) to the body (2), with the battery (200) being mechan- 



ically and electronically mounted between the pair of 
hinges (1A, 1B) so as to be removable therefrom The 
electronic device (100) makes it possible to overcome 
the factors that prevent a reduction in the thickness of 
the electronic device (100) due to the use of the exter- 
nally mounted type battery (200), the display portion (3) 
being capable of being opened and closed with respect 
to the body (2) by more than 180 degrees 
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